Abstract: Phyllops falcatus (Gray, 1839), a medium-sized short-faced bat, is a phyllostomid commonly called the Cuban white-shouldered bat or the Cuban fig-eating bat. This single extant species of Phyllops is characterized by distinct patches of white hair on each shoulder and just behind the posterior insertion of the ears, and a transparent dactylopatagium minus. P. falcatus is a foliage-roosting bat distributed across the Cuban Archipelago, Cayman Islands, and the Island of Hispaniola where it prefers forested habitats at low elevations (below 680 m). This species is rare in zoological collections and has previously been listed in the lower risk-near threatened category.
CONTEXT AND CONTENT. Order Chiroptera, suborder Microchiroptera, family Phyllostomidae, subfamily Stenodermatinae, tribe Stenodermatini, subtribe Stenodermatina. Phyllops shares a shortened rostrum and a white spot on the shoulders ( Fig. 1 ) with 7 other bat genera (Ametrida, Ardops, Ariteus, Centurio, Pygoderma, Sphaeronycteris, and Stenoderma), which together form a clade (subtribe Stenodermatina- Wetterer et al. 2000) . Ardops, Ariteus, Stenoderma, and Phyllops are endemic to the Antilles and Ametrida, Centurio, Pygoderma, and Sphaeronycteris are distributed in South and Central American mainlands. Short-faced bat genera that are endemic to the Caribbean are readily distinguished from the mainland short-faced forms by their furred faces and the absence of facial folds and glands (e.g., the facial folds of Centurio and Sphaeronycteris and the periorbital glands of Pygoderma). The 4 extant genera in the Stenodermatinae endemic to the Antilles were previously included in a single genus (Stenoderma) by Varona (1974) , Simpson (1945) , and Silva-Taboada (1979) . Most authors since Varona (1974) have considered Phyllops as a well-defined and distinct genus (e.g., Koopman 1989 Koopman , 1993 Simmons 2005) , a diagnosis further supported by recent morphological (Wetterer et al. 2000) and molecular (Baker et al. 2003) evidence. Phyllops may be distinguished from the other Caribbean short-faced bats by several morphological diagnostic characters, including possession of 3 upper molars (instead of 2 as in Ariteus), well-developed postorbital processes (poorly developed in Ariteus), a small gap between the incisive foramina and the roots of incisors (widely separated in Stenoderma), nasals raised above the maxillary bone (located in a deep depression in the rostrum of Stenoderma), high and rounded braincase without a developed sagittal crest (low and with a developed sagittal crest in Ardops), and a welldeveloped metaconid in m1 (absent in Ardops). Three species of the genus Phyllops are currently recognized, including the extant form Phyllops falcatus (Gray, 1839) and 2 species known to date only as fossils-P. vetus Anthony, 1917, and P. silvai Suá rez and Diá z-Franco, 2003 (see ''Remarks'') .
Phyllops falcatus (Gray, (Klingener et al. 1978; Koopman 1989 Koopman , 1993 Morgan 1994) in recognizing 2 subspecies within P. falcatus-the nominal from Cuba and P. f. haitiensis, from Hispaniola:
P. f. falcatus (Gray, 1839:1), see above; albomaculatum (Gundlach, 1861 (cited in Peters 1861 ) is a synonym. P. f. haitiensis (Allen, 1908:581) , see above.
DIAGNOSIS
In the Carribean, the Cuban white-shouldered bat (alternatively called the Cuban fig-eating bat and falcatewinged bat) may be readily distinguished from all the extant endemic short-faced genera (Ardops, Ariteus, and Stenoderma) by its concave, excavated maxilla and by its developed postorbital process (Fig. 2) . P. falcatus may be distinguished from the sympatric stenodermatine fossil genus Cubanycteris by the limit of its palatal emargination, which reaches M1 (in Cubanycteris reaches M3); from its sympatric fossil congener form P. vetus by its larger size, and by its posterior braincase high and rounded; and from its other sympatric congener fossil P. silvai by its shorter rostrum and by its hidden vomer bone, not exposed ventrally as in the later species (see ''Remarks'').
GENERAL CHARACTERS
Phyllops falcatus is a medium-sized bat (head and body length 55-65 mm, n 5 7; forearm 40-48 mm, wingspan 315-365 mm, weight 16-23 g- Klingener et al. 1978; SilvaTaboada 1979; Timm and Genoways 2003) from the subfamily Stenodermatinae (Chiroptera: Phyllostomidae), therefore lacking a tail. P. falcatus has dense and silky fur, and a medium-length pelage (dorsal fur 7-10 mm) with dorsal hairs longer than ventral hairs. General coloration is grayish brown and ventral pelage is overall paler than dorsal pelage. Each individual hair is mostly tricolored, with dark tips and bases, and a pale median band. A small white patch formed by entirely white fur is present on each shoulder where the antebrachial patagium meets the body at shoulder level, and another small patch of completely white fur is located just behind the posterior insertion of the ear; it is uncertain if the latter is less conspicuous in juveniles (Gundlach 1877) , or if it fades away more easily in alcohol-prepared specimens (Silva-Taboada 1979) . The nose leaf is broad, with a broad ovate-shaped spear ending in a pointed tip; the spear edges are expanded and the spear is large up to the distal spear where it tapers. Ears are relatively short with rounded tips; the tragus is thick, pinkish in live animals and discolored in fluid-preserved animals, and its relative size is approximately one-fourth of the ear length. The thumb is large (9-12 mm), the metacarpals are all of a similar length, and the calcar is short (3-5 mm-Gray 1839; Silva-Taboada 1979).
Means (in mm) of measurements (with parenthetical ranges, in mm) of 17 males and 25 females, respectively, from southern Haiti (Klingener et al. 1978) are: length of forearm, 40.6 (38.6-42.1), 42.6 (40.5-44.8); greatest length of skull, 19.7 (19.0-20.2), 20.3 (19.6-20 .7); condylobasal length, 17.5 (16.8-17.8), 18.1 (17.3-18.5); zygomatic breadth, 13.1 (12.5-13.6), 13.4 (12.6-13.8); postorbital constriction, 5.4 (5.2-5.7), 5.5 (5.3-5.7); braincase breadth, 9.8 (9.6-10.1), 10.0 (9.5-10.3); length of maxillary toothrow, 5.7 (5.5-5.9), 6.0 (5.7-6.2), and breadth across upper molars, 7.9 (7.8-8.2), 8.2 (7.5-8.5). Means (in mm) of measurements (with parenthetical ranges, in mm, followed by sample size) of males and females, respectively, from Cuba (Mancina and García-Rivera 2000; Silva-Taboada 1979) are: length of forearm, 42.5 (41.4-44.0, 15), 45.3 (44.1-46.5, 15) ; length of humerus, 27.2 (26.9-27.5, 5), 28.1 (27.6-28.5, 5); greatest length of skull, 20.3 (19.6-20.8, 14), 21.1 (20.6-21.4, 14); condylobasal length, 18.3 (17.9-18.9, 10), 19.1 (18.8-19.5, 12) ; length of maxillary toothrow, 6.5 (6.1-6.8, 10), 6.8 (6.6-7.0, 12); breadth of molar, 8.3 (8.0-8.6, 10), 8.6 (8.4-8.8, 12) ; postorbital breadth, 5.4 (5.3-5.6, 10), 5.6 (5.3-5.9, 12); zygomatic breadth, 13.4 (13.1-14.1, 10), 14.0 (13.7-14.2, 11); wing area (cm 2 ), 167.9 (157.8-174.2, 3), 184.9 (176.4-202.0, 6); wingspan, 320 (307-331, 10), 326.25 (305-347, 11); 3rd digit length, 81.6 (79.1-86.2, 10), 91.62 (86.0-98.2, 11); 5th digit length, 61.7 (59.5-64.6, 10), 66.7 (58.3-68.6, 11); tibial length, 19.11 (16.0-24.5, 10), 18.7 (17.1-20.0, 11) , and body mass (g), 19.5 (16.0-24.5, 10), 22.3 (16-25.5, 11) . Additional measurements may be found in Sanborn (1941) , Swanepoel and Genoways (1979) , and Timm and Genoways (2003) .
Phyllops falcatus is sexually dimorphic in size, both in cranial and body dimensions, with females being larger than males (Klingener et al. 1978; Mancina and García-Rivera 2000; Silva-Taboada 1979) . Cuban females were much larger than males in 17 measurements, including skull and external dimensions, with the larger differences being, respectively, the length of maxillary toothrow followed by forearm, humerus, and condyloincisive length (Silva-Taboada 1979). Mancina and García-Rivera (2000) also found significant values indicating sexual dimorphism in P. falcatus in 4 external measurements (3rd and 5th digit lengths, wingspan, and forearm length), and weight.
DISTRIBUTION
Phyllops falcatus has been recorded at 23 localities on the Island of Hispaniola, including 11 in the Dominican Republic (within Cañ a Honda and eastern Arenosa-Armstrong and Johnson 1969) and 12 in Haiti (at caves near to or within St.-Michel de l'Atalaye, Massif de la Hotte, Massif de la Selle, Paillant, Pétionville, Port-au-Prince, and vicinities of Lebrun-Baker and Genoways 1978; Koopman 1989; Morgan 1994; Timm and Genoways 2003) . In the Cuban Archipelago, P. falcatus is known from more than 30 localities including points spread across all of Cuba, and the keys in the northern Cuban Archipelago, such as Coco and Paredó n Grande (Mancina et al. 2003) . P. falcatus has been captured in western Cuba at the Sierra del Rosario Biosphere Reserve and at the Bosque de La Habana, in the central region of Cuba at Archipelago Sabana-Camagü ey, and in eastern Cuba at National Park Alexander von Humboldt ( Fig. 3 ; Mancina and García-Rivera 2000) . Morgan (1994) suggested that P. falcatus reached the Cayman Islands only recently because it has not been found in any cave fossil deposits on these islands. One individual of P. falcatus was recently captured at the southern keys of Florida (specifically at Key West-C. Mark, pers. comm.), but this may be an incidental occurrence rather than meaning an actual extension in the range of distribution of P. falcatus.
FOSSIL RECORD
Phyllops falcatus has been found in Quaternary cave deposits throughout Cuba including eastern (Anthony 1919) and central Cuba, in Camagü ey (Koopman and Ruibal 1955; Suá rez and Díaz-Franco 2003) , La Habana (Arredondo 1970; Torres and Rivero 1970), and Isla de la Juventud (5 Isla de Pinos-Silva-Taboada and Woloszyn 1975). Within Hispaniola, P. falcatus was the most abundant species in a fossil-bearing cave deposit in western Dominican Republic at a locality near the Haitian border (Morgan 2001) .
FORM AND FUNCTION
Form.-The skull of P. falcatus is robust with a short and broad rostrum, a developed postorbital process, and a high and rounded braincase. The rostrum is shorter than the braincase in length, and the maxilla has an excavated surface located between dorsal facial maxilla and border of alveoli. The ventropalate is emarginated, its border rounded and arched, the incisive foramina are close to incisors, and the interpterygoid space reaches the 1st molar level. The shape of the border of ventropalatal emargination is variable but often tending to V-shape, with sides unparallel throughout. Mandible has a high coronoid process and the condyloid process is located roughly at the level of lower molar crown. A minute, peglike last inferior molar is consistently present in the mandible.
The mean cranial capacity (5 volume available for brain tissue) for 5 individuals was 0.56 cm 3 6 0.01 SD, and the quotient of encephalization was 1.22 6 0.07 SD (Mancina et al. 2004 ). Dental formula is i 2/2, c 1/1, p 2/2, m 3/3, total 32. The inner upper incisor is triangular, acutely pointed, and has higher than long crowns, about 2 times higher than the outer upper incisor. The outer upper incisor is bifid. C1 is stout and subequal to P2. P2 has a much higher cusp compared to P1, and P1 has a larger basin. The 4 lower incisors are bifid and subequal. The lower canines have a large posteroexternal talon; p4 (5 the posterior of 2 premolars) is larger and higher than p1. The 3rd lower molar is very small, peglike, and less developed than the M3 (Miller 1907; Silva-Taboada 1979) .
The uropatagium of P. falcatus is narrow and hairy. The thumb is very long (9-2 mm) including the claw (see Gray 1839; Silva-Taboada 1979) . The wing is large and broad and blackish in color except for the dactilopatagium minus, which is translucent.
The gland of penis is granular (Gray 1839 ) and spermatozoa of P. falcatus usually have a triangular head with an acrosome that is slightly asymmetrical and shorter than the nucleus. The nucleus is nearly rounded with a broadly rounded apex, and a short neck that connects with the head slightly off center. The midpiece is of moderate length and breadth and makes a distinct connection with the tail (Forman and Genoways 1979) .
Function.-The index finger of P. falcatus is curved and supports a smooth and translucent dactilopatagium minus that remains permanently open and may function as a window allowing the bat to see through its transparency (Vaughan 1970) . Wings of P. falcatus have aspect ratio values of 6.57 6 0.15 SD and wing loadings of 10.88 6 0.59 SD (n 5 5- Mancina et al. 2004 ). According to these values, P. falcatus may have a slow flight with high maneuverability capacities, and might not be able to fly over large distances. Silva-Taboada (1979) reports individuals of P. falcatus flying slowly and inside vegetation and also pairs of individuals, generally male and female, taking slow flights together but with enough speed to indicate chasing each other like moths. Body temperatures of P. falcatus while in flight (36-38uC) were higher than those recorded during feeding activities (about 14uC-Silva-Taboada 1979).
Echolocation calls emitted by P. falcatus in laboratory settings and in the field during free flight in a relatively uncluttered space ranged from 4.5 ms up to 5.3 ms long (Macías et al. 2005) . Calls had 1st harmonic sweeps from about 73 kHz down to about 23 kHz and a less-intense 2nd harmonic. Intervals between pulses varied between 55 and 170 ms (mean of about 110 ms). During flight in confined and cluttered space in both natural and artificial settings the calls of P. falcatus were shortened to about 2 ms and in approaches to fruit, calls further shortened to about 1 ms or less, with call frequencies increasing to about 5 calls/100 ms. The large bandwidth of the 1st harmonic separates P. falcatus from all other Cuban bat species, allowing the identification of this species in the field through call recording (Macías et al. 2005) .
ONTOGENY AND REPRODUCTION
Six females collected in southern Haiti in January were pregnant (total length of embryos ranging from 6.5 to 14 mm). Five of 8 females captured in Haiti in May were pregnant and of 54 females caught during August, 27 were not pregnant, 8 had enlarged uteri, 14 had embryos (lengths ranging from 10 to 43 mm), and 5 had enlarged postpartum uteri (Klingener et al. 1978) . The mean length of the testes of 10 males captured on August was 4.3 mm (Klingener et al. 1978) .
Phyllops falcatus appears to be polyestrous in Cuba (Mancina et al. 2007; Silva-Taboada 1979) . Reproductively active females (pregnant, lactating, or both) were captured in February, March, April, May, and December (Mancina and García-Rivera 2000; Mancina et al. 2007; Silva-Taboada 1979) .
Silva-Taboada (1979) reported approximate 1:1 rates of capture for males and females in various localities within Cuba, whereas Mancina and García-Rivera (2000) reported a predominance of females in sampling from 4 localities in western and eastern Cuba. A predominance of females in relative number of captures also was reported in several localities in southwestern Haiti (Klingener et al 1978) . It has been suggested that the unbalanced sex ratio may be attributed to sexual-related behavior (e.g., males forming harems of females-Mancina and García-Rivera 2000). Silva-Taboada (1979) captured a group of 5 male individuals, which may indicate some level of sexual segregation within roosting groups.
ECOLOGY
Space use.-Phyllops falcatus inhabits lowlands and low mountains. The highest capture elevation recorded was 680 m, in the Alejandro von Humboldt National Park where the Cuban pine (Pinus cubensis) predominates (Mancina and García-Rivera 2000) . P. falcatus has otherwise been collected in a variety of forested environments in Cuba, including evergreen, submontane, pine, and semideciduous forest, including an urban park of the La Habana City (Bosque de La Habana- Mancina and García Rivera 2000) .
Phyllops falcatus is a foliage-roosting bat, according to currently available data. Silva-Taboada (1979) recorded P. falcatus roosting in broadleaf trees (Swietenia macrophylla and Garcinia binucao) in Cuba, in the Botanical Gardens of La Habana and Cienfuegos, respectively. Silva-Taboada (1979) found small groups of 3-5 individuals tightly clustered occupying the shadowy and most protected parts of foliage both in nature and in captivity.
Phyllops falcatus appeared to be relatively common in thickly vegetated ravines of southern Haiti in the late 1970s because it was the 2nd most frequent bat species captured at that survey (Klingener et al. 1978 ). More recently (Mancina 2004) , capture frequencies of P. falcatus were low in evergreen forests of western Cuba when compared with other phyllostomid species (Artibeus jamaicensis, Phyllonycteris poeyi, Monophyllus redmani, and Brachyphylla nana) known to roost in caves.
In Cuba, in the late 1970s, P. falcatus seemed to be more active in the early evenings (Silva-Taboada 1979) . In contrast, more recent surveys registered peaks of activity of this bat in later hours (Mancina and García Rivera 2000) .
Diet.-The only available data on the diet of P. falcatus are the findings of seeds of Cecropia scheberiana in 2 of 3 fecal samples, and the capture of a single individual carrying a fruit of Syzygium jambos in the Sierra del Rosario Biosphere Reserve, western Cuba (Mancina and García-Rivera 2000) .
Diseases and parasites.-Cruz (1973) described Paralabidocarpus foxi, a mite ectoparasite found in the fur of P. falcatus, in the axillary region.
Interspecific interactions.-Individuals of P. falcatus were captured at the same netting sites with Artibeus jamaicensis, Brachyphylla nana, Eptesicus fuscus, Erophylla bombifrons, Lasiurus minor, Macrotus waterhousii, Molossus molossus, Monophyllus redmani, Mormoops blainvillei, Phyllonycteris poeyi, Pteronotus parnellii, Pteronotus quadridens, and Tadarida brasiliensis and in southern Haiti and western Cuban forests (Klingener et al. 1978; Mancina 2004) .
Phyllops falcatus has been intensively preyed upon by the barn owl (Tyto alba) in Cuba and its bone remnants are frequently found in pellets of T. alba everywhere in the country (Allen 1942; Anthony 1919; Domínguez 1949; SilvaTaboada 1979) .
GENETICS
Phyllops falcatus from Dominican Republic has a diploid number of 30 for females and 31 for males and a fundamental number of 56; the autosomal complement is composed of biarmed elements, with 10 pairs of metacentric or submetacentric chromosomes and 4 pairs of subtelocentric chromosomes (Baker 1979; Greenbaum et al. 1975; Nagorsen and Peterson 1975) . The sex-determining system is relatively similar to the system of Artibeus, with 1 autosome translocated to the X but with its homologue not translocated to the Y. The X is apparently a subtelocentric chromosome (Greenbaum et al. 1975 ). Silva-Taboada (1979) commented about the rarity of P. falcatus in zoological collections, and Chamizo-Lara and Rodríguez-Schettino (1998) considered this species endangered in the Cuban Archipelago. On the other hand, Mancina and García-Rivera (2000) discuss the red-listing status of P. falcatus because of its wide distribution in Cuba, relative abundance, and tolerance to habitat disturbance. More recently, under a global assessment framework, Hutson et al. (2001) listed P. falcatus under the LR-nt (lower risk-near threatened) category. The status of this bat is therefore controversial and should be taken with caution. Additionally, P. falcatus is endemic to islands under severe environmental threat, and most estimates of its relative abundance are outdated, with the exception of the study of Mancina et al. (2007) that points to a lower relative frequency of P. falcatus in relation to other phyllostomids occurring in Cuba. With the data currently at hand, P. falcatus is a scarcely captured bat species everywhere either in the past or in recent surveys; it has never been recorded at unnatural roosts and needs natural foliage for shelter. Futhermore, we have observed no present evidence that P. falcatus may abdicate of natural or native resources for feeding.
CONSERVATION

REMARKS
Silva-Taboada (1976) had subsequently assigned the type locality of P. falcatus to ''Ciudad de Guanabacoa'' based on his studies of the notes of William S. MacLey, who collected the original type material.
Because P. falcatus is frequently found in barn owl pellets (T. alba) inside caves and in cave surroundings and may be confounded with subfossil and fossil material, we herein provide a key to separate the extant P. falcatus from the currently known fossil forms P. silvai and P. vetus. Characters are based on those described by Suá rez and Díaz-Franco (2003) and 1 of us (V. Tavares).
